Introduction
Classified by the World Health Organization as an osteochondromatous lesion [1] , the osteochondroma, or osteocartilaginous exostosis, is characterized by bone protrusion externally covered by cartilage [2] . It is one of the most frequent lesions, mainly occurring in the metaphyseal region of the long bones [3] [4] [5] ; however, its incidence in the facial bones and cranium is rare, occurring in only 0.6% of the patients [6] . In the face, these lesions mainly occur in the mandibular condyle, coronoid process, mandibular symphysis, zygomatic arch, and nasal septum, since these areas of the facial skeleton are develop by endochondral ossification, a process in which cartilage is replaced by bone [7] .
The osteochondroma originating in the mandibular fossa is an extremely rare condition, with only 4 cases reported in the literature [6] [7] [8] , one of which without histopathological diagnosis [7] and another with vague histopathological diagnosis [8] .
We describe a new case of osteochondroma of the mandibular fossa, with important impact on the facial skeleton and temporomandibular joint.
Case Report
The patient, a 46-year-old woman, was referred to have computed tomography performed before orthognathic surgery for the correction of a facial skeletal discrepancy. The clinical exam revealed important facial asymmetry, malocclusion, deviation of the midline to the right side, and cross bite of the right side. The patient complained of progressive deviation of the chin to the right side, and change in bite, but did not mention clicking, crepitation, or joint pain.
The computed tomography (CT) images revealed exostotic formation with a corticomedullary aspect occupying the entire mandibular fossa, and extending medially onto the articular eminence. The tumor mass measured approximately 14.1 mm (anteroposterior) × 18.4 mm (craniocaudal) × 24.2 mm (transversal) (Fig. 1a-c) , did not show defined cleavage plane, and was almost completely mixed with the cortex of the temporal bone component (Fig. 1a-d) .
Magnetic resonance imaging (MRI) of the TMJs was performed to assess the articulations in greater detail. The parasagittal T1-weighted images, closed mouth, right side, showed a normal relationship between the articular components and absence of important structural changes. For the left side, we observed anterior positioning of the condyle, disc correctly interposed with the articular bone components, and the lesion occupying the mandibular fossa. The lesion presented a variable medullary pattern, with a heterogeneous signal, with more ample and more limited areas of hyperintense signal, permeated by septs and areas of hypointense signal (Fig. 2a, b) . In the axial, parasagittal, and paracoronal T1-weighted images, there were no important changes in the masticatory muscles.
In an open-mouth view, an asymmetrical excursion was noted with hypomobility of the right condyle (Fig. 2c, d ).
In the surgical procedure, the lesion was exposed and the osteotomy followed the cleavage plane detected clinically. The lesion measured approximately 14 × 18 × 24 mm after surgery. The cleavage of the lesion was easy, completely Measurement of the lesion in the sagittal and c axial tomographic images; d CT coronal slice, bone window, showing that the lesion occupies the entire mandibular fossa also in the medium-lateral direction and was almost completely mixed with the cortical bone of the mandibular fossa detached from the mandibular fossa. The condyle/disc set was thus repositioned in the articular fossa (Fig. 3) .
The anatomopathological evaluation found welldifferentiated bone and cartilaginous tissues, with typical elements (Fig. 4) , which led to the diagnosis of osteochondroma. The postoperative course was uneventful. The patient has been followed-up and has no complaints. We do not yet have follow-up imaging exams.
Discussion
With regard to the clinical aspects, already included in the data of our patient, we perceived that the osteochondroma of the mandibular fossa is more frequent in women and affects patients in a higher age-range (mean age of 51.8 years) ( Table 1 ).
The repercussion of this lesion on the face and on the patient's occlusion is significant. We observed the following characteristics common to patients with osteochondroma of the mandibular fossa: facial asymmetry, malocclusion characterized by contralateral cross bite, and midline deviation. The mandibular prognathism and ipsilateral open bite [7] , however, were associated with the size and localization of the lesion in the mandibular fossa-that is, the position of the condyle in relation to the temporal joint component-and the concomitant occurrence of hyperplasia [7] or even condylar osteochondroma.
Due to the changes in occlusion, the patient with osteochondroma in the mandibular fossa may report difficulty with chewing [7, 8] , a complaint that is, however, not common to all cases. -Tomographic image revealed discrete solid mass in the posterosuperior mandibular fossa, spreading out in a manner similar to cup around the condyle and extending to the medial fossa and to the articular eminence.
In coronal images, clear separation between the mandibular fossa and lesion was perceived in almost its entire contour.
-MRI showed fatty degeneration of the ipsilateral lateral pterygoid muscle.
No enhancement by gadolinium. The sagittal and coronal tomographic images did not reveal a clear plane of cleavage, but rather a lesional mass that was almost completely mixed with the temporal bone component.
-The MR T1 weight images showed a lesion with a variable medullary pattern, with a heterogeneous signal, exhibiting more ample and more limited areas of hypersignal, permeated by septs and areas of hyposignal.
The images did not reveal important changes in the masticatory muscles.
MDCT, multidetector computed tomography; MRI, magnetic resonance imaging; TMJ, temporomandibular joint; CT, computed tomography; CBCT, cone beam computed tomography; MR, magnetic resonance Swelling in the area of the joint, when perceived, is hard [7, 8] , because the lesion is solid, and normally not sensitive to palpation, although this local swelling depends on the size of the lesion-which is directly related to the time of evolutionand to its location in the mandibular fossa.
Should degenerative bone changes be present, the patient may report joint pain [7, 8] and crepitation [8] or clicking. In this case, the patient presented none of the abovementioned symptoms.
Limitation of mouth opening is not a characteristic of patients with osteochondroma of the mandibular fossa. Our patient also presented no important limitation of mouth opening. We did, however, observe asymmetrical e x c u r s i o n o f t h e m a n d i b u l a r c o n d y l e s , w i t h hypomobility of the right condyle, which means that there is no necessarily correction of the midline when the patient open the mouth. Table 2 is a summary of the imaging findings of osteochondroma of the mandibular fossa, already included in our case.
With reference to the size of the lesion, it was possible to observe that the osteochondroma of the mandibular fossa does not normally attain large proportions, and this is most probably owing to the facial asymmetry and change in dental occlusion that lead to patient to seeking specialized attendance.
In the tomographic images, it was possible to perceive that-as a rule-the base of the lesion was mixed with the cortex of the temporal bone, although a clear cleavage plane could be detected.
The fatty degeneration of the lateral pterygoid muscle [6] could be expected, and so could its shortening, due to the hypofunction caused by the anteriorization of the mandibular condyle, as the mandibular fossa was occupied by the osteochondroma.
CT is an imaging modality that provides more information with respect to the osteochondroma of the mandibular fossa. Because MRI provides complementary information, particularly when signs and symptoms of temporomandibular dysfunction are present, it must be used as an additional resource. Moreover, the cartilaginous covering of the lesion could be detected by means of the T2-weighted images (hyperintense signal), which could help to establish the diagnosis of osteochondroma [9] . In the case under discussion, however, the T2-weighted images did not reveal the presence of the cartilaginous covering, and this was surely due to the limited thickness of the cartilaginous component of the lesion.
After surgical excision, no recurrence of the lesion is expected, and no malignant degeneration has yet been observed. Benign neoplasms such as osteoma, osteoblastoma, chondroma, and chondroblastoma may [5, 6] .
In conclusion, osteochondroma of the mandibular fossa is a benign bone lesion that mainly affects women in the sixth decade of life and causes facial asymmetry, deviation of the midline, and contralateral cross bite. In addition, mandibular prognathism and ipsilateral open bite could be observed, as well as the concomitant occ u r r e n c e o f h y p e r p l a s i a o r e v e n c o n d y l a r osteochondroma. For larger and more laterally localized lesions in the mandibular fossa, a hard mass, not sensitive to palpation, could be observed. Joint pain, crepitation, or clicking and deviation of the midline on mouth opening movement may be manifested, if degenerative articular disease is present. MR images may reveal fatty degeneration of the lateral pterygoid muscle. CT images t y p i c a l l y s h o w a n e x o s t o t i c l e s i o n w i t h a corticomedullary pattern, whose base is normally mixed with the cortex of the temporal bone. 
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